Magnetic measurements taken by the Orsted satellite during geomagnetic quiet conditions around January 1, 2000 have been used to derive a spherical harmonic model of the Earth's magnetic field for epoch 2000.0. The maximum degree and order of the model is 19 for internal, and 2 for external, source fields; however, coefficients above degree 14 may not be robust. Such a detailed model exists for only one previous epoch, 1980. Achieved rms misfit is < 2 nT for the scalar intensity and < 3 nT for one of the vector components perpendicular to the magnetic field. For scientific purposes related to the Orsted mission, this model supercedes IGRF 2000.
The large rms value for 5Bñ (present even when the data are weighted isotropically) confirms the necessity to downweight this component using the covariance matrix Ca. A resolution analysis [Tarantola, 1987] shows that Bñ resolves only 6% of the model parameters if the data are treated in this way, but 24% if data errors are assumed to be isotropic.
The corresponding values for BB (B3) are 38% (27%) and 27% (23%), whereas the resolving power of F is 30% and 27%, respectively. The model fits the data with a (normalized) chi-squared misfit of 1.01, consistent with the weighting (a priori data errors or, •h, X) being correct. Note also the non-zero mean value for 5Bñ (though much smaller than the rms value). We currently have no explanation for this non-zero mean.
The model coefficients are given in Table 2 Experiments with various truncation levels of the spherical harmonic expansion gave the largest changes close to the southern magnetic pole. This indicates that contributions from ionospheric current systems in the summer hemisphere are probably present in the data and model in spite of our attempt to minimize external current contributions by careful data selection according to geomagnetic indices and IMF By.
To address these contributions will likely require inclusion of more satellite data, ground data, and perhaps coestimation of ionospheric field parameters, which is beyond the scope of our model. This initial model from Orsted, the first magnetic mapping mission of the "International Decade of Geopotential Research", provides a firm basis for studies of the ionospheric, magnetospheric, lithospheric and core fields. It will also aid interpretation of the additional, continuous, high precision measurements of Earth's time-varying geomagnetic and gravitational fields acquired by forthcoming missions like Champ and SAC-C.
